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(54) PRODUCTION OF WATER-ABSORBING RESIN 
(57)Abstract: 

PURPOSE: To obtain a water-absorbing resin in the form of beads of a large particle diameter 
by subjecting an aqueous solution of a water-soluble ethylenically unsaturated monomer to 
reversed phase suspension polymerization, adding the aqueous monomer solution and a 
specified surfactant to the system and subjecting the entire mixture to additional reversed 
phase suspension polymerization. 

CONSTITUTION: A water-soluble ethylenically unsaturated monomer (A) is subjected to 1 st 
water-in-oil reversed phase suspension polymerization in the presence of an emulsifier (B) and 
optionally a crosslinking agent in a hydrophobic organic solvent (C). A nonionic or anionic 
surfactant having an HLB higher than that of the component B and equal to or higher than 7 
and an additional amount of the component A are added to the polymerization system and 
allowed to be absorbed by the water-containing polymer gel particles formed in the 1 st stage, 
and subjecting the entire mixture to additional reversed phase suspension polymerization. This 
operation is repeated at least once to obtain a water-absorbing resin. According to this 
process, a water- absorbing resin in the form of beads of a large particle diameter can be 
obtained at good efficiency of granulation. The component A used is for example (meth) 
acrylamide. and the component B used is for example sorbitan fatty acid ester. 
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g, mmstij ^j'pAo. 1 2 0 8 g, mz. Turnvtmrn 

[0 0 5 4] flIJISO 1 U y h;WCDBa-Z>n?LJK7 5Xnf*g 
j:©5 0 0 c c ©f»i«P«J*SSJlDL.. 
it. «i, »ittt7;J'V/->a*ffifflU. l.SOrpmfc 50 
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TfTo/t. :;*:vi-c, ^iHilEaCT#ia-ti-L.«6 5 5t:^ifi 
S^*<M56b, 7 7'C^iffTt;-i/t;S: 

Rmm\zSL-^m^'^<oum^ 5 2x:\zi!^&[^ft. 
[0 0 5 5] :kiz. fltiias 0 0 c c tPii^^yT— ;rK» 
JS^Piakf^icTS 5 2. 5g*f^o. c:nf'»iii«tt^fil 
t LTTi? U :t=^^ v-x^ u > / - X x;ux-t-;u 0 . 

7 8 1 g (HLB=i 2, m-xm©^ Si, /-r 

y>EA12 0) i£^jD»lWli-L'«i). 2 0*Ci:bTWIB 

a-&i*j^#)ici5iteS!c 1 5 0 r pmizxmmLft, mm^ 

t?, ffi^^S 0 0 r pmtL-T#fflbfea:C5, i^5 5 

«i 5i^ra7 oTctTfltj*^, i^iatei&tTHicjjasa 

ICM L-T 7 *-ri«7K*ff ■:5 fc. 
[0 0 5 6] Itt*i!«T^, ««iS<?lti--Si:xpUV-<ar 

afCii-f8T-5C:<i:!6fr€ffc, ^J-|«IL.fej}?';-7-<&9 o-c 

[0 0 5 7] mmm6 

mmm 5 ^c*^iTlfffi»^±^^!lSJpus^^>'X5F^'>:^-i^ 
h u -i^A 2 . 6g (rn3j->ii#®jgtt»j, 

BJt'irS*;!/ (m X-y3— ;PECTD- 3 NE 

[0 0 5 8] ^IG«RJ7 
g^U->'8iE»7>^n>>AJfiO. 39g (.T-^>m^m 

mmL m-j:mmm «*) A-f7^y-;n2) t 
[0 0 5 9] mmms 

Jl/5i^>»hUX^^/-;PT5>^ (T^:t>ttlfSflH4 
flij, ^-I3giS^ (t*) K. 4i:^y>T) *1. 8gt 
^ U :f ^ ->X5^ >:ii? U :t=^^->:7'D t: U- >y D y ^ 3p ij 
V-0. 4 5 g (HLB= 10. 1, Mmt^ (*|c) 

'>^7j?-;i/B18 4) Sttfflb, !R}«^y7-«*, 
176. 3 et b, K?K^cDleie»*4 0 0 r pmtU 

[0 0 6 0] mmm9 

mmm s izis^^x^^^m^miivx Hx^'^u^O'if >x 
9j, m-xsisissi «*) St. ^^y^T) &i,. 8gt 
■r-0. 4 5g (HLB=i7. m~xmmm m) 
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K. xy«>4 8 5) Sffiffib, 8SJ£^/-r-S*. 17 
6. 3g^U. Kffic^(0gI^St&4 0 0 r pm&U/^js; 

(0 0 6 1] mmm i o 

JPJ, m. ^^^>r) =&5. 9 9g 

UV-1. 52g (HLB = 10. 1, (*lc) 

St. '^3l?-;i'B 1 8 4) Sr^efflb. KJK^y-^-g*, 10 

12 3. 4gtL, KJg^cD|iIteJS!cS:4 0 0 r pmtb 

[0 0 6 2] mmmi i 

ail, m-jimmm (») ^:fy>T) *2. ssg 
uv-0. 54g (HLB = io. 1, Mn<t^ m) 

S4. '^JJ^-^PB 1 8 4) Sr^fflU, 

44. 1 gj:L, aS%^OSI<E«C$3 0 0 r pm^:L/t 20 

c 0 0 6 3 ] mmm 1 2 

>=^/X7-ri'-hl. 58 7 g®f^0fc:. ^*j»:28 

~ 3 8 ©Jjl^'ir > 0 . 5 3 7 g . K^SSSSSc 2 8 ~ 3 8 (D 
T;P'5r>t|R;>KVH'>KO*at-&«:0. 5 8 1 gRtJC 

v;nfi5'>t/;^7'7W— M. 1 1 7 g*»e3Sisjg& 

i^Sffll-i, ®-^S^lHlK»* 1 8 0 r pm-hU. If® 
Stti^ t LT h*x v-Jl"^ >-lf >X;P*:>ffi h U X3' y - 
;i'75>;» (7':z:^>i4#®ffittfiiJ, ^-XHSil 30 

(«) »> :^:4-y>T) Si. 8 g i3^?'J:^-i|^>'Xg^^' 
>^i^'J :t+>':?^a tf U->:/D y T— 0 . 4 5g 

(HLB=10. 1, *»^b!^ (tt) K, '<Jj?-;t'Bl 
8 4) *fl!fflL, KflS^y-^-a*. 17 6. 3et 
K?«NrOlHlte»S: 4 0 0 r pmiil,ft&>mimWt 

CO 0 6 4] S^ififfil 3 

fcSiSl 'J h;KDBg-pP3lli67 7X3fcv'^'D'\^=-y- 
>3 2 5. 4gSAtlC:tlCHLB = 4. 7CDy;Hf^' 40 
>^y;^T'7l'-M. 6 2 7 g*^J!lDSI»L, g*;tf 
X»HSlT(*3fi* 2 0*C t Ufc. gijfc^ffi 5 0 0 c c O 
nx;t;;U77XnCTi'iJ;i'S?l 1 6. agS^tSgckt) 
?&»L.;a;*«&7K3 8. 7 4gjD;l, Mfc, 2S%tftty 

-3^2 0 6. 6 g*iraAT*;P#^'->Jl/a0 8 OSK* + 

0^:/'-7-»a[i:bT4 OSS%(rffl^-rs. ^V^T. 
JinjCN. N-;>t^W>tf;^Ti7U;i'75 HO. 093 
5g, ]l9«EBt;^U<^A0. 1 2 0 8 g, £(r, AimUm 

m»«iMii UT^ffiU >»y-5'*«j«» 0. 1 1 0 4 g so 
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*ln]A.T8S«L/. 2 0'Cibfc. 

CO 0 6 5} WIB©1 Uy h;K?5BgoPAlS75X=i('5 
S^^tr, COS 0 0 c c COF*lSia?£-^flaLs «^®®L 
fc. ffil^tt^^Uy-^SSffifflL. 1 8 0 r pmtc 

ofc. W»7 O-CTl S^j-r.flfiJjtLfc. ^bT15iJ-M 

C0 0 6 6] -8iJt. SfiS 0 0 c cWnxjbJt'^^xri 
fcTi"J;l'»l 5 1. 1 g*^gPJ;0?&SlU:&*t&*3 

8. 7 4 gJDA., 2 SSsWity— y2 0 6. 6 g 

Sijp>LT*;W3H+>';i'Sco6 1. sses+ftLfc. co 
fttbT4 5. 2aa%fc«a-r.5. i^cvi-e, ^int 

N. N-^^W>tfX7i7ij;i.75 KO. 0 9 3 5 g. 
jfifflfgE;^ U C A 0 . 1 2 0 8 g , JEfc. 7KiSttaii8H!i 
SiJtUT;*:MU>Ky-i^*lD4feO. 1104g*llD;iL 
xmmL. 2 0'CtL'fc. ::co^/-7-7K^js*3 1 

9. 4gS0, ^ti\z^mS\imtLX^*J^'¥>':xi9- 
l'>/=L}Vy:c-)VS.—^}VQ. 80 Ig (HLB=1 

2. m-ummm m) /'fy>EAi2 0) 
ismm^i'iit). m?iM'tf^^mizm^fk 1 5 o r pmic 

T^iJD bfc. ^»Dm<0f^$!^OSS«*9 4 0 -C t 0 , 

mt^tXT^^ft, J*C^»-e. il*^*5 0 0 r pmtbT#ia 
iK)5.5'CCTa'&*tWi&L, 6 9"C^t)aT 

\^~i7iirj.^ft, e<«i 5^j-i^i7 o-ctcT^i^^, 

CO 0 6 7] IK*i»7«. «#*f?±T-5tJRUV-fiit 

a(c^i-fs-r-5ct**T#fc. ^j^atU/t^uv-sg o"c 
c 0 0 6 8 ] ^mm 14 

^jfi«ii 3fc*i»TK«*y7-*»«ea*2 4 0. 0 

g. ^mm^mtLx \iy''»]^^>i£>y^)i-^>mhv 

mk (m «, *^y>T) S3. 8 g<h!}?'j3h^5^X 
5^W'>^'J:r+>'rntfV>yD.yi^3piJ-7-0. 8 6 

g (HLB=io. 1, y^n^t^ m) ss, '^tj^-^i/b 

18 4) Sfiefflb, KiffilHltejRSS 0 0 r pmtLfce; 
C 0 0 6 9 ] 1 

«lfp. l^^ftfcTS^, K**ff>3fc. #6tlfcKj»«i« 
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to 0 7 0] itmuz 

^mw- 3 - 2 2 7 3 0 1 ^{i^m\z?zm<omm\zm-:^^m 
^^fr-^fe. IP'S, stt^m, mmr^m^^ mmm. sig 

>;3tci'i'd^:t^ij->3 1 7 g*Ancint:HL B = 

4. 7<;)y;Hf5'>^:/X-rTU-h 1 . 5 8 7 g*^ 

isS?S5 0 0c c<Dzi—ij}Vy^:x.u\z7i^ VJlMi i 

6. 2 gS;^«B*0?&aJL'&**6*5 5. 7 gjD;Sl, S 10 

tC, 2 S^ifttV-^'l 8 0. 6 e^Ha^XiJJl'^^i^ 

— jRKtt, *ft^Ot/-r-»StUT4 OfiSJSfCffl 

^fSo CiniCN, N-;>C5^U'>eXTi7ij;p 

75 HO. 0 9 3 5 g. iSBSKAU'^'AO. 120 8 

ffa^o. 1 1 0 4g*j)o^T»«Lx, ao-ctufc. 

[0 0 7 1] filsol u <y N;p<7)iz3op3tLjig7^;^n[^ 

^t)f::. C:©5 0 0 c cOf«9$ig>j©i|!?Ji|ii)-l 7 6. 3g 

^mtav, mniSimi'ft, m. mwityjwy-ym'&m. 20 

1 5 0 r pmtCTfT^:*t. ;*:^i-C, Wim^mzx 

7"Cf=tjfiTt;-4? et^7 O-CTl 5»fW«jt 

Ufc. -C-LTi S»WEJC«i::a'&rt$«&©fflffi«2 0 . 

[0 0 7 21 soias 0 0 c c<ojao©^/-7-* 

^?g?*«J 1 7 6 . 3 g . 2 0"CtbTfl9IBa-&(^S 

i^fClHltelSS 0 r pmlCT^iPb, lilfflftfCT 1 ^Wfi^ 
i^Ltt. 'A^->X. iStWt: 1 5 0 r pmi: LT#aLfci: 30 

£4^1 SiJ-P^n 0'C|::T«J*«. |5||plie»:»c 

[0 0 7 3] iltt**l7^, ai**f?ih-r-Si:5p'J-7-*i[ 
gl::^3'Si-r5Ci:*«-e^fc. i)-l8tL.fcsPU-7-?&9 0"C 

[0 0 7 4] it^mS 40 
it«««J2»C*lr>Tai-a^t:felt«lBlte«k*l 7 0 r p 

-7K8?M©iaa<&t,i-rnt> i 3"Ci:Lfc£t^i.ttii«ifp, 

[0 0 7 5] Jt««!|4 

^#W¥3 - 2 2 7 3 0 1 -^iiffifrlBKoaifiCSt^^ig 

;»x3lA«fS;#.ia!bfc$ffii hJKomr^a^m.y^ 

;^3lCn-'\^^>3 7 6. 2 g*Anc^nCHLB = 
3 0v's«rKI&ftxX7-;Wl. 38 g (H^Yb^ftiSi 50 



) WM3P9-126 13 

18 

(ttc) »i. U 3-h->3.;y-x;^x;i. S-3 7 0) S: 
asjiDL-rs 0*C*T?#iaL,»#?L,Tfi3ft:*f;^^H^Tl^ 
ia*3 o"Ci:U;t. Jgijtrsss 0 0 c c «)3-*;ur7 ^ 
X3(C7'i^'J;H»8 0. 6 gSi^l-ffliOJ^aibl^jiJiie)* 
2 1. 3gia;l. 2 5%irttV-yi 7 9. Ig 

«liP;JLT*;i'Ji^^^>'ji'S<0 7 o%*f*ibfc. 

bT4 osa%i;:ffla-r«>. cntcN. n-/> 

^u>h:xTi7ij;i/75 HO. 0 5 9 g. ans**';*? 

AO. 0 7 6 5 g, Mt*»ttji«i^«)»JtbT*MU 
>ffiV-i^*Sl<l»0. 0 6 9 g S:Jn;3tT»»b, 2 0"C 

[0 0 7 6] WflB© 1 U y h;K^>B3t?P?lJS75;:^ni»3 
^i^C. ;i<D5 0 0 c c 0(*I§!K;*^JDt> ffiJ^fflSjSb 
fc. 8«$«:7;i/>/->SSrfiefflU, 2 2 5 r pmC 

UfctCl^, S^A*BBS6b, 8 4t:#ifiT?tf-i't«:-p 

fc. «S7 ox;Tmw»3^La'^S:^i^L.fe. 
S^rtS:«»<0iafl[*2 O'Ctf&aib. ?L^t?PJSrWtli^^-li- 
ft, . 

[0 0 7 7];*:tc, crom-©:giim;^:/v-7K®?^ 

2 8 1. 2g€:f1slp, 2 CCt bTttlSfi-&(*3§ife(ClH] 
te»l 5 0 r pmtCTSJDb. l^jBStCT 3 0 ^i-M«j^ 

T, tt*f*5 0 0 r pm,tbT#iabfct d^S. *<J 6 7 

«mra7 o'ctrTfiiJtg. mmmmzxmziami', 

T7 96*TflK7K*fTofc. 
[0 0 7 8] JKTKi^T^. JR^^irJht-StJj^'Jv-Jia 

7 9 =1 ©is citis* b / 7** >7^— > 3 > t J; 0 « 
SJ::»«lf -S^l-hJiiT^fc. ^)-Sltfc4*'J-v-<£9 O-C 

Lit. t»ft:«5i< ij et±ll*fi« 1 ~ 1 4B:£^ 

jt«0iji~4-c#e.nfc!t«u-v-couT¥i^iias, «i 
[0 0 7 9] mt&mi 5 

siififlaji o^c*5^^T^#e.nfe^&^^^^*it!lai^*7K^^■2 om 

h U h^->->7 >**fK3!Ki4«i&«;i»{*:lc:»LT 1 0 

0 0 p pmWimL^m9fim^m\ wsimi»^m.nm 

[0 0 8 0] it^m5, 6 
<DAP-2 0 0N (H*-&fiS (») ®) . St^SAGO 

±mmmi 52fc(yfjttefi«i5~6®jpu-7-{c-:3ViTK7k 
t. 
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[0 0 8 1] JB(,±.*ifi«»Jl~l 4Rt;jt«fiaJl~4 
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CffifflB] ¥fiE7¥.7^ 1 1 0 
C«iE««aS=&] 0 0 3 6 

[0 0 3 6] mi:^:>'-7-7K»iKogajS«±|3©J:5tc 
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